Recently, a trend has developed towards employing certain herbal medicines to manage hepatotoxicity. The present study is that of an assessment of the efficacy of a herbal preparation of Salivin (HPS), a combination of the herbs of Saussurea amara (L.)DC., Salsola collina Pall., Achillea asiatica Serg. and rhizomes of Glycyrrhiza uralensis Fisch, in rabbit models, against CCl4-induced hepatic damage. In so doing, an extract of HPS (200 mg/kg body weight/day), along with reference control tablets of Carsil (Silymarin 35 mg) (250 mg/kg body weight/day) (which is known for its hepatoprotective effects) were administered, along with the standard diet. The experimental group of rabbits received HPS orally for 28 days, which resulted in a decrease in blood enzymes (aspartate aminotransferase, alanine aminotransferase, alkaline phosphatase), compared to the control. Evidenced by biochemical and histopathological studies, it is concluded that the polyherbal formulation HPS showed hepatoprotective activity against induced CCl4 hepatotoxicity in rabbits.
INTRODUCTION
Hepatotoxicity is the most widespread pathology worldwide, representing up to 83% of all cases. Hepatitis, viral infections, food additives, alcohol, toxic industrial chemicals, and air and water pollutants are the major risk factors of liver toxicity [11] . Chronic hepatic diseases stand as one of today's foremost health troubles, with liver cirrhosis and drug induced liver injury being the ninth leading cause of death in western and developing countries.
With regard to chronic hepatitis (brought about by the hepatitis B and C viruses), current statistics put forward that 350 million people are infected by the viruses. In particular, 170 million persons are C virus carriers. Statistical data also show that, every year, chronic hepatitis kills one million people, and 70-90% C virus carriers are exposed to liver cancer [23] .
The hepatoprotective activity of the herbal preparation Salivin against carbon tetrachloride (Ccl4) induced hepatotoxicity in rabbits Herbs have been a huge source of natural substances used to treat and prevent several illnesses, among these, chronic hepatic diseases. Therefore, it is vital to identify the toxicity that might take place as a consequence of using certain herbal combinations [2] . Saussurea amara (L.)DC, Salsola collina Pall., and Achillea asiatica Serg., Glycyrrhiza uralensis Fisch. are all used in traditional Mongolian Medicine, and have been reported to protect or cure hepatobiliary disorders, as well as to bring about positive effects upon the metabolism, function and structure of the liver [1, 3, 6, 10, [14] [15] [16] [17] [18] 21] . Hence, it is necessary to explore and develop such herbal medicines scientifically.
Carbon tetrachloride (CCI 4 ) has been widely used in animal models to investigate chemical toxin-induced liver damage. The most remarkable pathological characteristics of CC 4 -induced hepatotoxicity are fatty liver, cirrhosis and necrosis. These effects have been thought to result from the formation of reactive intermediates such as trichloromeyhyl free radicals (CCI 3 + ) that have been metabolized by
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the mixed function cytochrome p-450 in the endoplasmic reticulum [13] . Silymarin is a standardized hepatoprotective extract of Silybum marianum (Compositae) that reverses hepatotoxininduced alterations of biochemical parameters. It has been, for a long time, the most thoroughly investigated of all the hepatoprotective medicinal plants in preventing liver damage induced by carbontetrechloride, D-GalN and paracetamol in rat models [9] . Silymarin has been employed as a standard for comparison in our study.
METHODS

Animals
Our experiment was performed using 32 Chinchilla rabbits with initial weights of 1.5-2.5 kg. The animals were kept under standard vivarium conditions, with the same care and feeding, light and temperature regime, and with free access to water. The experimental protocol for the present study was approved by the Institutional Animal Ethical Committee (IAEC) of the National University Medical Sciences of Mongolia.
Chemicals
The chemical used for inducing hepatic injury, carbon tetrachloride (CCl 4 ) (Sigma Chemicals, USA), was diluted in liquid paraffin at a 1:2 ratio, and administered subcutaneously at a dose of 2 ml/kg body weight.
Preparation of extract
In this work, 10 g of the powdered Herbal preparation, Salivin, was extracted by way of 100ml 70% ethanol, and the ethanol was then removed under vacuum. The solution was subsequently diluted with distilled water.
Study design
Rabbits of body weight 1.5-2.5 kg were selected. The total study population of thirty-two (32) rabbits was placed within four (4) groups, eight (8) The animals that were treated with extracts of HPS and Carsil (Silymarin 35 mg) had this done on a daily basis for 28 days. The serum was subjected to diverse biochemical tests, and alanine aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP), levels were determined using an automated analyzer "Humylazer 2000" (Human, Germany) at Khuljborjigon Hospital, Ulaanbaatar, Mongolia. The statistical analysis was performed using SPSS (16 version) . The critical significance level when testing the statistical hypotheses is p < 0.05
Histopathology
The extracted liver tissues, which were previously trimmed into 2 mm thicknesses, were fixed with buffered formaldehyde for 24 h. The fixed tissues were then processed, including being embedded in paraffin, then being sectioned and rehydrated. The histological examination by the above-mentioned conventional methods was evaluated by way of the index of CCI 4 -induced necrosis, through assessing the morphological changes in the hematoxylin and eosin (H&E).
RESULTS
The levels of AST, ALT and ALP shown in Table 1 . Our results reveal that serum AST significantly increased (p < 0.018) in the induced liver damage within the animals groups II, III and IV, in comparison to normal control. When comparing animals treated with extract of HPS, with experimental animals, on the 7 th day of drug administration, the level of serum AST decreased by 43% (p < 0.05); on the 14 th day, by 42,8% (p < 0.04); on the 28th day, by 46.7% (p < 0.01). Hence, serum AST significantly decreased after treatment with HPS (p < 0.05), with respect to the control group. Moreover, HPS (200 mg/kg) significantly (p < 0.05) reduced serum ALT in carbon tetrachloride (CCl4)-induced liver injuries in rabbits by 16.3-93.3% (Table 1) . Table 1 shows that the serum ALP significantly increased (p < 0.01) in liver damage in the groups II, III and IV, in comparison to normal control. When comparing animals treated with extract of the HPS with the experimental animals, on the 7 th day, the level of serum ALP decreased by 28.3% (p < 0.02); on the 14 th day, by 38,7% (p < 0.05); on the 28th day, by 46.2% (p < 0.01). Thus, serum ALP significantly decreased after treatment with HPS (p < 0.05), with respect to the control group. The increased fatty degeneration, cytoplasmic vacuolization and necrosis provided histopathological evidence of tissue injury in the CCl4-treated group (Figure 1) . However, these histopathologic indexes were significantly improved by the administration of HPS and Silymarin (Figure 1 ).
In the control group, normal hepatic cells are characterized by having well-defined cell linings, a prominent nucleus and a prominent central vein surrounded by reticular fibers (Figure 1(A) ). However, massive necrosis formation, hepatocytes ballooning, distortion of the hepatocytes, shrinkage of nucleus, clear cell foci formation, loss of cellular boundaries, and reticular fibers were observed in CCl4-intoxicated rats liver section. Thus, this is indicative of extensive liver injuries (Figure 1(B) ). Pretreatment of HPS at 200 mg/kg partly provided hepatoprotective activity.
The histopathological changes, such as necrosis, ballooning, clear cell foci formation, and structural loss of hepatic lobules, are not as evident, and the histological architecture of liver sections of the rabbits treated with HPS at 200mg/kg showed almost normal lobular pattern, with a mild degree of necrosis, ballooning, clear cell foci and visible reticular fibers around the central vein. This is almost comparable to the control and to the Silymarin treated group (Figures  1(C), and 1(D) . We propose that certain herbal components (flavonoids, triterpene, saponins and glyccyrrhizic acid), in combination with other components present in the HPS, are responsible for the reduction of hepatotoxicity in the treatment groups. 
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DISCUSSION
Referring to the data of Glasl et.al. [3, 1] , the dose dependent, bile enhancing effect of the crude water extract suggests a synergistic effect of cynaripicrin and flavonoids in the applied multi-component mixtures containing Saussurea amara (L.)DC.
The herb Salsola collina Pall. also contains a variety of amino acids, flavonoids, glycosides and vitamins. Moreover, it has a known positive effect on the metabolism of fats, and on the liver. In addition, it is known to regulate cholesterol and sugar in the blood, and it is recommended for weight reduction [5,8,,15,17,18,20,21] .
The herb Achillea L. (Compositae or Asteraceae) is a widely distributed medicinal plant throughout the world and has been used since ancient times. Several effects, such as that of being anti-inflammatory, antibacterial, antihypertensive, as well as anti-hyperlipidemia and anti-tumor, have been reported for Achillea. Of note, it is widely used in traditional medicine for gastrointestinal disorders, and there are some scientific reports of its effects, such as it being antispasmodic, choleretic, antiulcer, antibacterial (Helicobacter pylori) and hepatoprotective on the gastrointestinal tract [7] .
Glycyrrizin is the major bioactive triterpene glycoside of licorice root (Glycyrrhiza Radix) extracts. This possesses a wide range of known pharmacological properties (anti-inflammatory, anti-ulcer, anti-allergic, anti-dote, antioxidant, anti-tumor, anti-viral etc.). Furthermore, Glycyrrhizin, which we isolated from Glycyrrhiza uralensis, has a hepatoprotective activity [12, 16, 19, 22] .
Our hypothesis, that HPS possesses a hepatoprotective effect, was based on the information contained in the above, and this is confirmed our findings. Usually, the extent of hepatic damage is assessed by the increased level of cytoplasmic enzymes (ALT, AST and ALP), thus, this leads to a leakage of large quantities of enzymes into the blood circulation. This is normally associated with massive centrilobular necrosis, ballooning degeneration and cellular infiltration of the liver [4] . Our findings are that an extract of the HPS, when administered, exhibited a decrease in serums AST, ALT and ALP.
Therefore, our studies indicate that an extract of HPS has a hepatoprotective effect in experimental rabbits.
